Leaf protein concentration (LPC) is a good source of cyanocobalamine (B12), ascorbic acid (vitamin C) and folic acid (vitamin B9). After isolation of LPC from leaves the remaining by product is deproteinised leaf juice (DPJ) which is rich in water soluble carbohydrates, free amino acids, minerals, lipids and vitamins. The dry matter (DM) and nutrient composition of DPJ varies from species to species. The DM content in this fraction was found between 1.2 to 4.0%. Six fungi were grown on the DPJ expressed from Medicago sativa, Anethum graveolens, Spinacia oleracea, Trigonella foenium-graecum, Coriandrum sativum and also on conventional GN medium to evaluate the suitability of DPJ as a medium for fungal growth and subsequent production of ∝-amylase. The efficiency of DPJ as a medium for fungal growth was evaluated and its value in microbial biotechnology for the production of ∝-amylase was tested. Increase in concentrate of flour in the DPJ there was simultaneous increase in the mycelial dry weight (MDW) production of the six fungi under investigation. On DPJ alone, the yield of MDW was between 76.0 and 89.5 mg which increased to 164.5, 131.0 and 117.0 mg respectively under the influence of the flours of wheat, sorghum and maize respectively. Maximum response to the enrichment of DPJ by flour was noticed with A. niger. As with the increase in growth of fungi with increasing concentration of flour, the activity of amylase also increased. On an average it was 34 -96 U/ml when the fungi were grown on DPJ alone, which increased to 301, 265 and 276 U/ml under the influence of flours.
Introduction
The deproteinised leaf juice is rich in water soluble nutrients present in the leaves. It contributes to more than 50% of the fresh weight from green foliage which is fractionated for the production of pressed crop residue (PCR) and leaf protein concentration (Iliyas 2011) . It is rich in water soluble carbohydrates, free amino acids, minerals, lipids and vitamins (Iliyas and Badar 2010a) . It also contains small fraction of protein . The effect of additives on chlorophyll content in wet LPC prepared from juice of Medicago sativa L. is more effective (Iliyas 2010, Iliyas and Mungikar 2003) . Some bioinformatical aspects protein isolated from Medicago sativa L. viz. A comparative study of protein structure visualization tools for various display capabilities were studied (Ansari and Iliyas 2011). A comparative study of different properties provided by protein structure visualization tools (Iliyas and Ansari 2013) . Implementation of image processing in agriculture sector. Production of amylase of DPJ of four different plants (Iliyas 2013) .
This product, with 4 to 5% solids, contains large proportion of nitrogen and phosphorus. The dry matter and nutrient composition of DPJ varies from species to species. At Rothemsted Experimental Station in UK the DM content in this fraction was found to be between 1.2 to 4.0%. On an average, the N and carbohydrate content in DM of DPJ are 3% and 40% respectively. The dominant monosaccharides in DPJ are glucose and fructose. However, the contents of these reducing sugars in DPJ are subject to a great change, depending upon the species used for Green Crop Fractionation (GCF) and maturity of the plants used. This by-product should be disposed properly in order to avoid local environmental bio-pollution (Iliyas and Mungikar 2005) . Proper exploit of the DPJ is also useful in making DPJ as a commercial by product (Josephin and Iliyas 2005 , Iliyas 2014a , Iliyas 2014b . During present investigation the efficiency of DPJ as a medium for fungal growth was evaluated and its value in microbial biotechnology for the production of enzyme ∝-amylase was tested.
Materials and Methods

Preparation of DPJ
The green foliages from Medicago sativa, Anethum graveolens, Trigonella foenium-graecum, Coriandrom sativum and Spinacia oleracea were used for fractionation. The juice released during fractionation was employed for the preparation of LPC by heat coagulation and the DPJ released after precipitation and isolation of proteins in juice was collected. The samples of DPJ were dried in hot air oven at 65 o C. The dry DPJ was stored in sealed glass jar until used. Sufficient care was taken to minimise absorption of moisture by the DPJ samples.
Preparation of culture media
The conventional gram negative (GN) medium was prepared by dissolving glucose 10 g, KNO3 2.5 g, KH2PO4 1 g and MgSO4 0.5 g in one litre of distilled water. Simultaneously, the dry DPJ was dissolved in distilled water at various concentrations and used as a medium for growing fungi.
Sterilization
Twenty five ml of either GN medium or the aqueous solution of DPJ was poured into 250 ml conical flask. The flasks were then plugged with non absorbent cotton and autoclaved at 15 lbs for 30 minutes.
Inoculation
The autoclaved flasks were transferred to the inoculation room for inoculation with fungi. The stock cultures of the fungi were collected from the laboratory of department. It was maintained on potato dextrose agar (PDA) medium. The inoculation was always done in UV chamber under aseptic condition. The inoculum in the form of spore suspension was prepared by adding 10 ml sterile distilled water to six day old slope culture of the fungi. The medium, either GN or DPJ, was inoculated with 5 drops of the spore suspension which contained 5 × 10 2 spores per microscopic field. The inoculated flasks were incubated at room temperature.
Collection of microbial biomass
The flasks were inoculated for 8 to 12 days after inoculation. The fungal biomass was harvested by filtration through Whatman 1 filter paper. The mycelial biomass was dried along with the filter paper in an oven at 65 ± 5 o C till constant weight. The yield of mycelial dry weight (MDW) was then recorded by substracting the weight of filter paper from the weight recorded for dry mycelium.
A blank or control flask was also processed simultaneously, during all experiments wherein flasks containing either GN or DPJ medium remained uninoculated. The MDW was corrected each time by substracting the dry weight obtained from uninoculated flasks.
During all experiments, the culture filtrate was collected after harvesting the microbial biomass, centrifuged at 10,000 rpm for 15 minutes at 0 o C and supernatant was used as the crude enzyme extract as source of ∝amylase.
Assay of ∝-amylase
Amylase activity was determined using modified method described by Bern (1955) . The starch solution (1%) for which was prepared by adding a paste of soluble starch to boiling phosphate buffer (20 mM) and stirring constantly with glass rod. This solution was filtered with Whatman paper No.1 before use.
Starch solution (1 ml) was taken in a glass tube and placed in water bath at 40 o C for temperature equilibration. 1 ml properly diluted crude enzyme extract (either from GN media or DPJ) was added to preincubated starch. The reaction mixture was incubated at 40 o C for 20 minutes and the reaction was terminated by adding 0.4 ml DNS reagent prepared by adding 1 g of 3,5 dinitrosalysilic acid (DNS) to 20 ml of 2 N NaOH and 30 g sodium potassium tartarate. The blank was prepared similarly but without substrate i.e. starch. The tubes were kept in boiling water bath after addition of DNS reagent for 5 minutes, cooled immediately under tap water and reaction mixture was diluted by adding 3 ml distilled water and the amylase activity was determined by measuring the optical density at 460 nm and comparing it with the calibration curve. The calibration curve was established with maltose (0.2 to 2 mg/2 ml water) and was used to convert the optical density into the amount of maltose released. Amylae activity was expressed in terms of mg of maltose liberated within one minute when the reaction mixture was incubated for 20 minutes at 40 o C with 1 ml of the crude enzyme extract.
The unit of enzyme activity (U) was defined as the number of micromoles of ∝-1-4 glycosidic bonds hydrolyzed per minute and was calculated as described by using following equation:
µg of maltose equivalents produced/min/ml of digest Unit (U) = 342
Where, 342 is the molecular weight of maltose.
Production of ∝-amylase
During the first experiment, A. niger, A. flavus, Helminthosporium oryzae, Fusarium oxysporum, Phytophthora infestans and Curvularia lunata were grown on the DPJ expressed from Medicago sativa, Anethum graveolens, Spinacia oleracea, Trigonella foenium-graecum, Coriandrum sativum and also on conventional GN medium to evaluate the suitability of DPJ as a medium for fungal growth and subsequent production of enzyme ∝-amylase. The culture filtrates left after isolating the mycelium after 7 days of growth of these fungi were employed to assay ∝-amylase production as described above.
Effect of different flours on production of ∝-amylase
During present experiment, wheat, Sorghum and maize flours were added at different concentrations (5 to 50 mg/ml) to DPJ prepared from lucerne to enhance the production of ∝-amylase. Six fungi were inoculated to the DPJ enriched with flour and the yield of microbial biomass was recorded along with the measurement of ∝-amylase activity.
Results and Discussion
Deproteinised leaf juice, left behind isolating leaf protein concentrate from the heated juice is considered as a by-product of 'Green Crop Fractionation' system. As this product is rich in soluble nutrients from the plant its random disposal will not only cause environmental bio-pollution but also make the process of GCF inefficient or less economic. In view of its high cost stressed its proper use to make this process more valuable.
Earlier investigations from this laboratory indicated suitability of DPJ as a medium for growing useful fungi (Iliyas and Mungikar 2005) indicated suitability of lucerne DPJ for cultivating A. niger and production of ∝amylase.
During present study, the efficiency of DPJ as a medium for fungal growth was evaluated and its value in microbial biotechnology for the production of ∝-amylase was tested.
Effect of different flours on ∝-amylase production
In microbial biotechnology, employed for the production of enzymes from fungi or other microbes, the composition growth medium is modified as per the requirement. It was observed that the DPJ from lucerne at a concentration of 2% is suitable for growing fungi. Though it is a rich source of nitrogen (N) for fungal growth the low level of carbohydrates limit further growth. Iliyas (2014) found increased growth of fungi when the DPJ was supplemented with either glucose or lactose (a source of carbohydrate). However, on large scale cultivation of fungi on DPJ the use of glucose may be expensive. In view of these attempts were made during present experiment to study the effect of wheat, sorghum and maize flours as a source of carbohydrate on the growth of various fungi and ∝-amylase production by them.
The results presented in Table 1 -3 indicate that with the increase in concentrate of flour in the DPJ there was simultaneous increase in the mycelial dry weight (MDW) production of the six fungi under investigation. On DPJ alone, on an average, the yield of MDW was between 76.0 and 89.5 mg which increased to 164.5, 131.0 and 117.0 mg, respectively under the influence of the flours of wheat, sorghum and maize, respectively. Maximum response to the enrichment of DPJ by flour was noticed with A. niger. 6 give an account on ∝-amylase production under the influence of the flours of these three grains. As with the increase in growth of fungi with increasing concentration of flour, the activity of enzyme amylase also increased. On an average it was 34 to 96 U/ml when the fungi were grown on DPJ alone, which increased to 301, 265 and 276 U/ml under the influence of flours. It was thus concluded that enrichment of DPJ with flours as a source of carbohydrate was useful in increasing the production of ∝-amylase. These flours might have contributed to the medium other nutrients apart from carbohydrates, like minerals, amino acids, vitamins etc. resulting in increased growth and enzyme production.
Conclusion
During the present course of investigation it is observed that suitability of DPJ as a medium for growing useful fungi. The results obtained during the experiments undertaken by author on DPJ for its potential as microbial growth medium indicated suitability of lucerne DPJ for cultivating A. niger. It was thus concluded from the experiments undertaken during present investigation that for maximum production of ∝-amylase take place by A. niger. The ∝-amylase production increased with the addition of wheat flour.
